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FORCES ACTING ON DAMS

[CHAP. 7

the crest then becomes "negative" 6 by an amount equal to Wzhi. The total
increase in horizontal reaction over that for the aerated weir of Fig. 5 is repre-
sented by the polygon 1-11-10-9 of Fig. 6. By choosing a value of K corre-
sponding to Vb just above the tailwater level, the total reaction represented
by 1-14-8-2-11-10-9, Fig. 6, may be found from Eq. 14. The determination
of K for the conditions of Fig. 6 is difficult and is avoided by the provision
of aeration.

(c) Overflow-dam crest.   If a structure such as an overflow dam, having
exactly the form of the underside of the falling water sheet of Fig. 5, is sub-
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FIG. 7.    Overflow dam.

stituted for the sharp-crested weir as illustrated in Fig. 7, the falling sheet
will exert no force upon it for such distance as it follows the shape of the nappe.
An exact fit between the nappe and the dam profile is possible for only one
depth of overflow. For smaller flows, the free fall of the jet is interfered with
and a portion of the weight of the water rests on the masonry. This weight is
usually neglected. Also, Pz (Art. 4d) assumes a small positive value, which
may be ignored so far as the stability of the dam is concerned.

If the head is increased beyond the value for which the crest is designed,
the nappe will tend to follow a wider path, leaving the dam. If this is pre-
vented by lack of aeration, or otherwise, an area of subatmospheric pressure
is produced along the face of the dam. Such pressure adds to the overturning
effect on the dam. Obviously, it cannot exceed full vacuum, i.e., atmospheric
pressure less vapor pressure. If the dam section is of irregular form, there may
be local areas where full vacuum actually is approached, but under usual con-
ditions this cannot occur over a large area, as the resulting force would be
more than sufficient to deflect the jet against the masonry.

For any ratio of hi to the design head, the total reaction may be computed
from Eq. 14. If hi is equal to the design head, proceed as for Fig. 6, Art. 46.

6 The term "negative" will be applied to pressures less than atmocpheric.